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. NOTICES

The information furnished herewith is made available for'study

with the understanding that the Govermment's proprietary interests
in and relation thereto shall not be impaired. It is desired that
the Judge Advocate's Office, WCJ, Aeronautical+Systems.Divieion iy
Wright=-Patterson Air Force Base, Ohio, be promptly notified of any

apparent conflict between the Govermment's proprietary interests
and those of cthers. )

The conclusions and recommendations made in this report are
not to be considered directive in nature. This type information
becomes official only when published in Technical Orders and/or
other applicable Air Force publications.
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ADMINISTRATIVE DAIA

PURPOSE OF TESTS:

To determine the quantity dist&nco. tstorage compatibility, and
shipping classifications of the M0 Igniter. ,

MANUFACTURER:
Thiokol Chemical Corporation
MANUFACTURERS - MODEL NUHBERB

Igniter, M50, for MS8A2 Rocket Motor in GAR 1A/2D Mi:@zﬂe
Container, Shipping, Part Number FR-184-83

DRAWINGS AND SPECIPICATIONS:

-M50 Igniter, Thiokol r’hemical ‘Corpe .Specification SPB’

QUANTITY OF ITEMS TESTED:

48 - M50 Igniters with Shipping Coatainers
SECURITY CLASSIFICATION:

" Unclassified

" DATE TEST-COMPLETEDs

12 Jamuary 1961
TEST -CONDUCTED BYs
OGAMA (OOYET) 2705th Airmunitions Wing
Test Direc;orl Hoytlo. Brown, Msjor, USAF
Project Officer: Richard Ce Stanland,'ﬁd Lte bSAF
DISPOSITION OF SPECIMENS:

All metal parts generated were inspecfed and certified inert in
accordance with Technical Order 11C=1=3, and then turned over to the
salvage officer as scrap metal.
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ABSTRACT
These tests were-required'tb determine the hazard classifica-
tions for storage and shipment. Separate classifications were
required for Quantity-Distance, Storage Compatibility, and ICC
Shipping. . T :

A Series.of six detonation tests were conducted to determine
if the igniter would detonate within its individual shipping con-
tainer and if there would be propagation from one container to¢
another. Also an open fire test was conducted to demonstrate any
detonation possibilities. '

Only normal type ignition occurred in all seven tests. The
igniter shipping containers burst along a soldered joint from
the pressure of the blasting cap and igniter. No measurable over=
pressures were recorded at a 5 foot distance., 'The time expended
for the igniters in metal shipping containers (shipped 12 to a box)
to cook-off in an open fire test ranged from 6 to 10 minutes.

iv



Notices « « ¢ « o« &
Administrative Data
AbstraCt e o o o o
Table of Contents .
Introduction .
Description e o o
Figure 1 * o o
Instrumentation .
General Procedure
Figure 2
Test Number
Figure 3
Figure ‘4
Test Number
Figure 5
Figure 6
Test Number
Test Number
Figure 7
Figure 8
Test Numbers 5 and 6
Figure ©

e o pPWWe o N)o o pwe

e ¢ o ® o 0 o ¢ o @

e e & o o o o o o o

e o & % ® & @ 8 8 & & & ¢ O o @

Figure 10 e o o o »
Figure 11 o ¢« o « ®
Figure 12 ¢ o o o o
Figure 13 e o o 8 o
Test Number 7 « « -
Figure 14 . . « .
Figure 15 . . o «
Discussion . ¢« & o &
Conclusions « « o o o
Recommendations . . «
Di‘tribution e 0o o @

..0.0.......OOOOOGOOOOUOOOOOOV.UOO
oo-.o..oo.oco.ooooo-oooecu.-ooooo

TABLE

.o.':l.n.....o..no..o‘nr.....o.ot.o
w00.00.-00000...0.00..0D.o........

- [ ] L] L L4 [ ] - L ] L) L) L ) » * ] ® ° o L] [ ] o 3 L ) L ] o L ] L] L) o L] [ ) L ] L ) ]

OF CONTENTS

° [ ] [ ]

K4 e o [ ] [ ] [ ] L] o L L ] [ ] [ ] L ] [ ] o L] () L 4 . o [ o L] L] L L] o L] [ ] L ] e ©
e @€ ® 86 ® @ 2 e @ % § ® O ® ®» ® O O ® & O O & e & O & & o & & & O
® 6 © € » @ & ® 0 ® o ® o © @ O e O e ® O S ° o s ¢ ¢ & & & & e o
® © ®8 ® @ o e ®© ® O @ ® o ® o e © e ® o © o © o © © O 0 © 3 & o o
® & 88 6 ® ® 6. ® ® ® © & ©® ® ® O O ® € e & o & o & o & ©o e O & & o

....‘..I‘I........I...0.0.0.0...

L ] [ ] [ ) L ] L] ® * L 4 L J L ] * . L] ? [ ] [ L 4 [ ] L] ® o o o L] L[] [ 2 L] L L L ] L] - [ ]

e © 6 ® 8 # ® o ® & ®» ¢ & & 8 0 ® s 0 o ®» ¢ & o @ & & o o o o o o

-] L ] [ L J L ] L ] . . [ ] o L] [ ) L] L d ® ® [ ] L] . o L] - o [ - L] L] . L ] L ) L] [ ] L)

00Y=TR=61=21

....0...0..0‘..00000'5.00.....0.‘

- .
L ] [ ] [ ] ® [ ] * [ ] [ ] [ ] ® [ ] L] o [ Y [ ] o L] * o L] - o [ ] L] . ® o [ [ ] L * °

PAGE

L ]
[
o puto
o o

[
VOO WR <

1



1 = o et W

0OY-TR=61=21

INTRODUCTION

A requirement was placed upon the Explosives Evaluation Branch
OOYEE, of the 2705th Airmunitions Wing, OOY, by the Safety and Inspec=
tion Branch, Q0YSS, to'conduct these Hazard Classification tests on
the M30/M50A1 Igniter (M58A2 Rocket® Motor for GAR 1D/2A). These
tests were conducted to determine quantity-distance, storage compati-
bility and the ICC shipping classifications.

The Test Branch (OOYET), Engineering and Test Division (OOYE)
conducted the tests under Test Directive QO0Y=22-60., The igniters were
subjected to detonation and fire tests in shipping and storage config-

-uration as outlined in Technical Order 1lA-1-47, Explosxves Hazard:
_Classification Procedures. .

7 Forty=two igniters in their individual, cylinderical metal ship-
ping containers were utilized in six separate tests to determine if
the igniters would detonate within a container and between shipping
containers. Also six igniters in thelr individual shipping containers
were used in a Cook-off (open~fire) test.

DESCRIPTION

The M50 Igniter is used to ignite the MS8A2 Rocket Motor in the
GAR 1D/2A Missile. It is a "jelly roll" type igniter containing a
50 gram ignitioa charge (a mixture of Boron, and Potassium Perchlorate).
The charge 1s sprayed on a film in successive layers, which 1s rolled
and placed into a plastic -tube 5/8-inch in diameter and 16 inches long.

. Two M107 squibs are installed with one at each end. The igniter is

shipped in a cylindrical metal can 2.5 inches in diameter and 22,5

inches long. The igniter is supported by a plastic saddle about 1/32=
inch thick and by styrafoam imserts. The saddle twists into and locks
in the metal can forming the cap of the container as shown in Figure 1.

INSIRUMENTATION
Recording Equipments
~ Recording System Wiancko~-Carrier
Oscillograph Consolidated

Calibration Equipment Morehouse
Blast Gauges, 20 & 3 psi Wiancko

System Accuracies

The static test data are accurate with the following 1imi tationss

Time 0.001 Second
Pressure 2} 2%
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GENERAL PROCEDURE

The following tests were conducted to determine the hazard
classification for the M50 Igniter:

TEST TYPE OF TEST NUMBER OF IGNITERS METHOD OF ACTIVATION

1 Detonation 1 Blasting Cap

2 Ignition 1 Igniter Squib Circuit
3 Detonation 2 Blasting Cap

4 Ignition 2 Igniter Squib Circuit
5 Detonation 18 Blasting Cap

6 Detonation 18 Blasting Cap

7 Storage Fire () JP=4 Fuel = Open Fire

The blasting caps used in the Detonation Tests were "Blasting
Cap, Special Electric, Type II," (#8 Blasting Caps).

Blast pressure gauges were set up on a radius at 5, 10,15, and
20 feet from the test center for all the detonation tests (Figure 2).
The gauges at 5 and 10 feet were calibrated to 20 psi and the gauges
at 15 and 20 feet were calibrated to 5 psi.

The tests were conducted in a series prior to.determining the
results of any of the tests., The Procedure and Test Results are
presented separately for each test.

TEST NUMBER 1

PROCEDURE.

In the first test for detonation, a blasting cap (special elec-
tric, Type Il - #8) was placed against the igniter inside the cylin-
drical shipping container. The igniter was surrounded by 1l other
containers in a wooden box to simulate shipping and storage conditions
(normally the igniters are shipped 12 to a box). The 11 containers

. were filled with sand to confine the tested item. This confinement

increases severity of the test conditipns. Figure 3 shows the box of
12 containers.

.
.

TEST RESULTS.

Mhen the blasting cap was electrically detonated, the igniter was
ignited.” The wooden box was opened up and the contents dispersed by
combustion gases. The metal container in which the blasting cap was
discharged was broken open at the soldered seam., The other containers
were dented but nope were punctured., No over=pressures were recorded
by the gauges at 5, 10, 15, or 20 feet from the igniter. Figure 4
shows the dispersion of the contents of the wooden box. No metallic
fragments (pieces)were found.
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TEST NUMBER 2
PROCEDURE .

The second test was a repeat of the first test except that the
igniter was purposely initiated by its own circuit to compare reszults
with Test 1.

TEST RESULTS.

vhen' the igniter was ignited through its own squib zircuit, the
noise was louder than in the first test and the containerz were fourd
scattered over a larger area. The wooden box was opened up and the
contents dispersed. Figure 5 shows the dispersion and Figure 6 cshows
the difference between the primed container and one of the zand=filled
containers. There were no metallic fragmernts (pieces) found :ince tre
one container was broken open only at soldered neam, There wa: ne
over=pressure recorded by the gauge at five *eet from the ignitar.
This functioning was a normal ignition and was used for comparison of
the severity of damage caused by a blasting cap {and igniter) in the
other tests.

TEST NUMBER 3
PROCEDURE .

Two igpiters in their shipping contalders were plased adjacent to
each other in the wooden box for 12 igniters. The remaining 10 con=
tainers in the wooden box were filled with sand, Thece zand=filled
containers surrounded the two with igniters to confine the te:zt items,
A blasting cap was detonated in one of the containers whichk Included
an igniter. : : ’

TEST RESULTS.

Mhen the blasting cap was detonated, the wooden Box was opencd
up and the contents dispersed. No over-prezsures were recorded at
five feet from the igniters. The :ontainer burst due to the b’asting
cap (and igniter). The remaining containers were dented but not
plerced. The primed container was 10 fret awzy. There was no propa=-
gation to the adjacent igniter nor was the adjacent igniter initiated.
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. Figure 5., Results of Test 2.
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6. Igniter Shipring Conteiners of Test 2.
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TEST NUMBER 4
PROCEDURE .

This was a repeat of the third test except that one of the two
igniters was purposely initiated through its own squib circuit to
compare with Test Number 3. )

TEST RESULTS.,

When the igniter was initiated by its own circuit the box
opened up and the contents dispersed. The results were similar to
Test Number 3. There was no initiation of the adjacent igniter.

No over=-pressures were recorded by the gauges at five feet from the
igniters. Figures 7 and 8 show typical results of Tests 3 and 4,

TEST NUMBERS 5 AND 6
PROCEDURE.

- Six live igniters in their shipping contalners were placed in a
wooden boxe - One of the igniters was primed with a blasting cape. The
wooden box was restrained or confined on all sides by other boxes
which had a row of igniters in positions adjacent to the igniters in -
the first box (Figures 9 and 10). The remaining volume of the boxes
was filled with sand. Figure 11 shows the igniters in the container
cans less the saddle which forms the cover of the containers. Note
that the containers are sealed with tapee.

TEST RESULTS.

When the blasting cap was detolated in one of the containers |
which included an igniter, the wooden box was opened-up and the con-
tents were dispersed within an area of a 5 foot radius (Figure 12).
.There was no propagation in the center box but two other igniters
became ignited in Test 5 and one other igniter became ignited in Test
6. There was no propagation to the igniters in the adjacent boxes.
There was no over=pressures recorded at five feet from the test center.

Figure 13 is typical of the damage to the containers.

In these detonation tests the containers were sealed with tape,
It is concluded that if the igniters were installed in complete con=
tainers with the plastic saddle=-cover there would be no igrition of
other (adjacent) igniters in similar tests. Results of Test 3 indi-
cate that there was no initiation {ignition) of an adjacent igniter.
The severity of the confinement in Tests 5 and 6 may have been 4 con-
tributing factor in that some of the other igniters in the same box
did become ignited.

19
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Igniter Shipjing Conteiners of Test 3 or 4 (Typicel).
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A

- Sand-filled

G Live Igniter

® Igniter Detoneted with
Blasting Cap

« FIGURE 10. Bxploded View of Detonation Tests 5 and 6 - Fropegation Between

Boxes.,
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TEST NUMBER 7
PROCEDURE .

A simulated storage fire (open fire) test was conducted on six
igniters in their containers. The,containers were banded together
and placed inside a wooden bOXo The wooden box was placed on a crib
of wood (Figure 14). The box.and pile of lumber were soaked with
about five gallons of JP=4 fuel. The fire was started electrizaily
by using an M11l4 Igniting Flareo :

TEST RESULTS.

The igniters functioned in the range'of six to 10 minutes =zfter
the fire was started. .The remains of the fire are chewn in Figure -
15, The metal containers were found within 20 feet of the firc., Fiue
were opened up by the pressure and one was slightly propelled by the
exhaust gases.

DISCUSSION

1. All of the tests indicate that only normal burning {[igrition)
occurred in the tests to determine if the igniters would detonate.
The blasting caps which were detonated inside the shipping container
(against the igniter) would only ignite the charge of the igniter in
somewhat the same manner as do the igniter’s electrical squibso The
results were similar to the igrition tests of the igriter under iden=
tical test conditions when the igniters were 1pit1ated through their
own squib circuit. '

2, The gases of combustion formed during ignition of the ignirt-
ers, both by normal ignition or by activation with a blasting cap,
raise the pressure in the containers which in turn opens up the zun=
tainer at the soldered seam or ruptures the containers. 'The wooden
boxes were opened up and the containers dispersed as a result of the
pressure on the sides of the box. No over=pressures were recorded at
five feet from the test center. The dispersing of the box and itc
contents relieves any pressure build=up, which in turn relieves the
potential fire hazard of these igniters. Very severe confinement wac
used in these tests which simulates the worst -possible conditions tha*
could be expected.

. 3. Fragment hazard was slight as no metal parts are in thre
igniter. .The metal shipping container opened up in most cases at the
soldered seam or burst in large pieces which traveled. to a maximum of
20 feet. The wooden box sides traveled less than 10 feet.

3%
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CONCLUSIONS

1, The M50 Igniter will, not detonate within its own metai ship-
ping container when primed with a blasting cap inside the sontifnér,

2. The M50 Igniter will not propagate from container to zone
tainer when primed with a blasting cap inside the container. It
will not propagate from box to box (12'containers per box).

3. The M50 Igniter will cook~off by external heat such a3 an
open fire. In this test the time of cook=off ranged from six t»
ten minutes. Normal ignition was indicated.

RECOMMENDA TI ONS

.

l, It is recommended that the following hazard classitiratisas
be assigned to the M50/M50A1 Igniter for storage and shippings

- Quantity Distance Class 2
Storage Compatibility Group B
ICC shipping Class B
ICC Marking - "Igniter, Jet Thrust™

2, The classifications Quantity=Distance Class 2 and ICC Clu:s:
B are recommended whether shipped separately or assembled ir the
M58A2 Rocket Motqer. (The MS5B8A2 Rocket Motor is also ¢lassified
- Quantity-Distance Class 2 and ICC Class B.)
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